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Abstiact

Presented o the study of a posable chopping seatem fon
the adviniced hadron facility and the Supercouduect np, Super
Collider. A 200 MHz RFQ may be preferable o lower fre
quency stiuctuwres for the g ction hinaes of AHE and S5C
To achieve a puise ftequency of 50 MUz, a chopper must be
developed to climmate three ont of four bunches at the tenth
of a pereent level  Conventional choppers sutfer from nise
uwe lutations due to the fmte sepication of the detlect
mg plates  One alternative 1s a spectrometer chopper whinch
modulate: the cucrgy of cach bunch and then separates the
bunches wath o spectiometer transport Lintial aesien studies

are presented for this concept
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Spevttometer Chopper

An alternative approach to an of detlecton 1 to sweep
the beam lonestudimally with a 50 M of cavity The time
dependent enerey vination of the beann o then coupled to a
transverse detlection of the bean by use of a bendimg g
et anoa specttometer The anwanted miero pulses are re
woved onan aperture as the beaun sweeps across the toans
verw plane To reduce the transver emmttanee growth
taduced by thas process, the lonpitadma! transverse coupliag,
e then el nmated wath o second bend  The “spectiome
ter chopper™ system desenibed above asallanstfrated e By
ure 1 Uy thes system nnpht reduee the trareverse ennt
rance prowth ntroduced by o conventional of detlector sy
tem, bt at the sxpense of additioual lorgarudinal ennttance
rrowth  Sach o transport system bas heen stadied and s
teaabie, thouplint may not be an optunal solution for all ap
pheations The tradeatt hetween lonetadinal and transverse
crttane e prowth muost he stadied more carefully and the best

aterpative deternoned tor the partioniar appheatoon
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Table 1 Input Beam Parameters Used for Transpon Design

Energy 1 MeV

Pancles per Bunch 4x10 Bprolons

Twiss Parameters and tmittance
a 11

y 11

b, 45cmmrad

FLE 2 ncm n.rad, rms unnormalized

a, -019

B 116 nsMeV

€ 9 7x10 3" ns MeV, tull unnormalized

of wsing 1 MeV s opposed to a higher energy beans that it
munnmzes the power of the deflected beam on the aperture
The adv aiced hadion facility has beam pulses 1 meee long, at
peak cunents of 22 mA - The energy contauned 1 one beam
pulse at 1 MeV s 22 Joules. When such a beam pulse as
deflected onto an aperture, there s httle time for the heat
penetated to dissipate through the matenial of the aperture
The beam waze must bhe kept sufliciently large to reduce the
beam power densaty, such that a sngle beamn pule will nat
melt the apertiure Studies and expenence mdicate that ol
MeV bean with root mean square tadne greater thin aboat
O 0 e will not melt a thin, water cooled, pyiolytic graphate
apertine [t shonld be noted that thas constiamt on spot e
does not apply to the S55C which bas be an palae lengeth of

oniv 4 e
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withir, abont a balt cvcle of the 200 M of Fyen withim thee
voretratt, the etbect of the banchers v laphly o hinear o
micde] the lonptadial motion of the heam, asample trackine
conde wa ddeseloped tomte parade particdes though the toans
peat toeture Tl gt distnbution, the heaan palaes e
wepatated i eneres paee bv the L NMH, buncher, and the
vl ettt o tnibmion are shown Fapnne 30 L
crnttame e prowth can he achneved wath closer spacced boneh

e, bat oean e aleo necded hetween baone here Goa boooneanee
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g 2 Representation of “spect-ometer chopper™ transport
Beam irom the upstream REQ has intal oucro stracture of
200 MHe  The low frequency buncher in the transport runs at
50 MHe, accelerating each beam bunch as indicatod above
A bending magnet separates the bunches and the unwarted
bunches are scraped off on shits The remaiming beam ba, a
50 MHy mmicro structure and s omected  mta the neat

deceiennor

oty Mo reduce the effect of aisperaon, asymnmetin deapn
oused with the eght quadiupoles hetween the hending mag,
retorad to achiomatize the tune Phe Lt four quaaiupoles,
m the transport e weed to mateh the beam 1o the down
stream HEQ)

I addition toa tant detlector as denenbed above, 1 -
devarabde tanmdchade o conventional delecton 1o ehmmate ad
ditional o palees The detlecton need o an efled tive e
e ot e Phere vcaatlicent <paee to add aconventional |
traveling wave detlector hetween the two beading, msapnet..
Forw plate wparation of 60 v and o dength of 10000y
PV needed on each plate to fully detlect the beam A
oo |'|.|lv- weparation aluo |||||-||---- that a o nse time

of Do can be obitane ) whivch s well wartan the deaed valae

Phe v af a0 MHZ 08 bunelnng, i tine ansd a e
trometer provide an adtemmatove method fon fiet chopgang of
fow enerpy aon heams To mmnze enttanee grow dhom hagh
valrent e elesators, ot s desinabile to begin the aoceleration
precesccmimeditely after the won saoniee and to e an b,
PMeV
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b ahtanned with nn ol cteaebnre wloc b difterentially wecele
ates e pulees aned then wepnrates them tranaveraely with
awapectrometer Dhe above study shows the feamtalhity of <ok
Vet buee don e i thee sudvae ed hoadvon faolity andd e
e Dretiwded stoa e of thoe desan wath codes e e

OHARY ] eed ta b pertormed to deteronme the ot

tartice prowmth Thewe tesalt st be compaed with altena

tove s hiopper shemes taadeterpnuane the vptinml sabenon



— —_— B."[‘.'""ln""

PEoColton and H AL Thiessen, CH. 4, The Proposed
Veveleratoran “The Physies and a Plan for a 45 GeV Facility
v P Farends the High Intensity Capability i Naclear s
Pacnsie Phvaaes™ ) LA 0T20 MS

Fcaitonand H A Thiewen 11 ln]ullun mto the Low

- b HIUAY oonter of the SSC” l A UR B8 253
- Do Hhatia, FW Guy, G H Neuschaefer, M Pabet,
t o ‘..‘---n..-- JE Stovall, TP Wangler, MT Wilson, G 3
Wit “Linac Injection™ ) LA UL 8K 3900
VoD Hhatie and T Thieanen, Prvi e Commitne alyon,
IR
’ R v den wand MY Jakoboon, " NMacotilaaner Snala

Yeeas o Hoeh Cacent Beaan "I.m-.lmll"_ TERE Iy Goon
ﬁ e v b Mence NudtoNo L [ R BT LA

|
' |
|
1 1}
)
I
i
i
|
|
i
A A
bt i TR L T R T T L AL
s [P ‘Mn U b e gt XY
’ H ] J [ ! LIERENT S Yot
b o b Yaa

AL I
‘,m & aﬂé!é{ AL T e [ el
) ' e |

TR B NT L RTEN AR R



